‫الخالصة‬ ‫داا‬ ‫األه‬ ‫ت‬ ‫دىل‬ ‫د‬ ‫س‬ ‫در‬ ‫ا‬ ‫د‬ ‫د‬ ‫هت‬ : ‫دبن‬ ‫دا‬ ‫دض‬ ‫د‬ ‫رناض‬ ‫دىل‬ ‫رض‬ ‫دتبي‬ ‫دىل‬ ‫د‬ ‫دامنيز‬ ‫دم‬ ‫ا‬ ‫دن‬ ‫د‬ ‫مني‬ ‫نظ‬ ‫د‬ ‫دت‬ ‫د‬ ‫قص‬ 5,7 % ) ‫ا‬ ‫سو‬ ‫د‬ ‫دين‬ ‫دن‬ ‫د‬ ‫بظوكس‬ ‫و‬ 61 % ) ‫دظ‬ ‫د‬ ‫ض‬ ‫تغ‬ ) ‫د‬ ‫ض‬ ‫بن‬ ‫دررنس‬ ‫دن‬ ‫د‬ ‫بظوكس‬ ) ‫دنكال‬ ‫اضال‬ ‫بج‬ ‫د‬ ‫دنرر‬ ‫ب‬ ‫دوس‬ ‫دو‬ ‫دن‬ ‫دري‬ ‫و‬ ‫دم)‬ ‫ظ‬ ‫ضرتك‬ ‫و‬ ‫اوىسن‬ ‫كو‬ ‫بج‬ ‫د‬ ‫درر‬ ‫م‬ ‫ا‬ ‫تند‬ ‫ىل‬ ‫دجملهر‬ ‫درصالبىل‬ ‫و‬ ‫درتو‬ ‫د‬ ‫اللم‬ ‫دا‬ ‫اق‬ ‫طرا‬ ‫داا‬ ‫الم‬ : 61 ‫دىل‬ ‫ضب‬ ‫در(‬ ‫درك‬ ‫دضىل‬ ‫قرص‬ 7 × 2
INTRODUCTION
One of reasons for seeking cosmetic dental care is discoloration of the anterior teeth. Even those whose teeth are of normal color often want them whiter. (1) With carful case selection ,diagnosis, and treatment planning, bleaching can change a patient ' s smile dramatically. (2) Vital tooth bleaching with peroxide is one of the most common cosmetic procedures to achieve this requirement. (3) Bleaching involves an oxidation process by which the molecules causing discoloration are chemically modified. (4) Oxygenating agents like carbamide peroxide or hydrogen peroxide are used for effective bleaching .The application of these agents is performed in the office by clinicians or at home by patients ultimately resulting in high patient satisfaction. (5) (6) The efficacy of bleaching depending on the type of stain, its etiology (7) , the duration of the bleaching agent application, and the concentration of the peroxide used. (8) However, these bleaching agents were found to have a profound influence on the color behavior of tooth-colored restorations or perhaps even deteriorate them (9) (10) . Effects of various bleaching agents on restorative materials may require the replacement of existing restoration for The Effect of Bleaching on the Color Stability and Microhardness of Tooth-Colored Restorative Materials esthetic reasons. (11) (12) Component systems of different restorative materials such as monomer systems in composites and acid components in glass ionomer cements may show varied responses to bleaching agents. (13) Surface hardness defined as the resistance of the material to indentation or penetration (14) , it is related to materials strength, proportional limit and its ability to be abraded by opposing dental structures or materials, any chemical softening resulting from bleaching has implications on the clinical durability of restorations. (15) Studies investigating the effect of bleaching treatments on the microhardness of restorative materials has reported conflicting results. (16) (17) The purpose of this in vitro study was to evaluate the effect of two home-bleaching regimens at different concentrations 7.5% hydrogen peroxide, 16% carbamide peroxide on color changes and microhardess of three tooth-colored restorative materials .
MATERIALS AND METHODS
Three clinically used esthetic restorative materials and two home bleaching regimens were selected for this study. The restorative materials were microhybrid composite (A3) (Composan LCM, Promedica, Germany), resin modified glass ionomer cement (Vivaglass, Ivoclar, Vivadent) and hybrid compsite (A3) (Tetric-Ceram, Ivoclar, Vivadent). The bleaching regimens, 7.5% hydrogen peroxide (Home Peroxide II, D.M.C. Equipamentos LTDA, Brazil) and 16% carbamide peroxide (Home Peroxide, D.M.C. Equipamentos LTDA, Brazil). For each color and microhardness measurements specimens , a Teflon mold of 5 mm in diameter and 2 mm in thickness was used for sample preparations of the restorative materials. (15) This mold was sandwiched between two glass slides. The restorative materials were placed into the mold using plastic instruments. In accordance with the manufacturer ' s directions, the thickness of the samples built up in 2mm increments, light curing according to manufacturer ' s instructions at 550 mWcm -2 using (LEDition, Ivoclar, Vivadent, Germany) light curing unit, with light cure tip is in contact with the sample . Following the light curing , the speci-mens were removed from the molds, polished with medium, fine and superfine disks on the slow speed hand-piece and placed in distilled water for 24 hours to assure complete polymerization. Seventy two specimens of each restorative materials were fabricated (36 for color measurements, 36 for microhardness measurements ), and randomly divided into three groups as follows: Group 1 : specimens were stored in distilled water at room temp. for two weeks (control ). Group 2 : specimens were treated with (Home Peroxide II) bleaching regimen (7.5 % hydrogen peroxide ) on the top surface of each sample for 1 hour per day for two weeks. Group 3 : specimens were treated with (Home Peroxide) bleaching regimen (16 % carbamid peroxide ) on the top surface of each sample for 4 hour per day for two weeks.
The bleaching procedures were performed according manufacturer ' s instructions. Each day when specimens were removed from the bleach , they were washed in running distilled water with soft brush for 30 s and placed in fresh distilled water until the next daily treatment. The control specimens were kept in distilled water only. Color measurements:
By using Vita Easy shade (Vident, North America, USA). the device is worming up, the bottom of screen display a "presets " selection box. Touching "presets" allows Easy shade ' s default mode of operation to be selected and saved, this is achieved by the touch screen of the device. The appropriate mode of operation was selected and the device is adjusted to display the results of the measurements as L(lightness), C(chroma) and H(hue) . The device must be calibrated each time when power up, calibration is achieved by placing it ' s probe against a calibration block housed within machine, according to manufacturer ' s instructions. Five measurements were performed for each specimen, and the mean of the reading was calculated. The measured values of L, C and H for each sample were transformed into baseline L * , a * , b * values .The total color changes is represented by: 
Where L* represent lightness, a* redness-greenness and b* yellownessblueness (14) (15) (16) (17) (18) . ∆E ≤ 3.7 is considered to be clinically acceptable in vitro study. (3, 19, 20) Microhardness measurements: A Vickers Microhardness tester (Wolpert, West Germany) was used , with a 200 g load with a dwell time of 15 s, this method depend on visualization of the surface indentations through the microscope of the testing machine. Four indentations were made at random on the top surface of each specimen, and a mean value was calculat-ed. The vicker , s hardness is obtained with the following formula (15, 21) : VH = 1.854 P/d 2 Where P is the applied load(Kg), d is the average length of measured diagonals (mm).
Data were tabulated and statistically analyzed using (ANOVA) following by Duncan ' s Multiple Rang Test at 5% level of significance to indicate if there were any statistical differences between groups.
RESULTS
Analysis of variance (ANOVA) at level 5% listed in For Composan, Vivaglass, TetricCeram restorative material respectively, which indicated that, there is significant increasing of L,⃰ a⃰ , b⃰ values of TetricCeram after bleaching with 16 % carbamid peroxide bleaching regimen, which produce unacceptable color change according to (CIE L⃰ a⃰ b⃰ ) color system(∆E =5.648) While there is increase in L⃰ value only after bleaching with7.5% hydrogen peroxide. The results displayed that TetricCeram gave high ∆E after bleaching . Analy-sis of variance (ANOVA) at level 5%for Vickers hardness measurements listed in Table ( 3). .870 *Significant differences at p≤ 0.05.
Which indicated that there is significant differences in microhardness of Composan and Vivaglass restorative materials after bleaching procedure. Duncan ' s Mul-tiple Rang Test (Figure 4) identified that There is decreasing in microhardness of Vivaglass and (H.P. comp. ) group after bleaching procedures . 
DISCUSSION
The bleaching agents may have a varying influence on the restorative materials and may even deteriorate them. Materials with different monomer systems, such as composites and RMGIC may show varying response to bleaching agents, estimation of hardness may indicate deteriorating effects on the restorative materials (16) .
The results of this in vitro study indicated that there is no significant differences in L⃰ , a⃰ , b⃰ values of color measurements of all bleaching groups except TetricCeram produced unacceptable color change after bleaching with 16% carbamide peroxide this may be attributed to the amount of resin and its component which is the source of discoloration , filler particles and to greater volume fractions of resin matrix (22) . Alterations in color have been attributed to oxidation of surface pigments and amine compounds , which have also be indicated as responsible for color instability of restorative materials over time (5) .Differences in color change between different materials might be a result of different amount of the resin and different degrees of conversion of the resin matrix to polymer (23) .Differences in the bleaching effect of the agents on the same materials might be related to their different hydrogen peroxide contents, so the higher efficacy due to an excess of active ingredient that readily diffused (8) . The non significant results coincide with the result of Kim et al (24) the influence of tooth whitening film and strip on the color of dental composite is negligible. Other studies (25) (26) indicated that color change of plastic restorative materials bleaching during is both filling material and bleach specific.
There is controversy about the effect of bleaching agents on surface microhardness of restorative composite materials . In some investigations softening of composite resins was associated with the application of home-bleaching gels (27) (28) ,other investigation ' s revealed no significant hardness changes (29) (30) (31) ,or even increase in surface hardness (2, 17) , such wide variation in data suggest that some tooth colored restorative materials may by more susceptible to alteration and some bleaching agents are more likely to cause those alter-ation (32) (33) . Our study agreement with Gurgan and Yalcin (29) and Polydorou etal (31) , which reported that the bleaching agents (6% -15% ) did not significantly alter the microhardness of composite restoration .
The significant decrease of micro hardness of Vivaglass agreed with Hassan and Fahmy (34) which indicated that the decrease of micro hardness can be attributed to the alteration of atomic weight percentage in RMGIC and the matrix of the specimens showed surface wash -off and corrosion with the cores of silica more exposed and decrease of surface aluminum content .And not agreed with Polydorou et al (31) which reported that the micro hardness of RMGIC remain stable after bleaching with 10 -16 % carbamide peroxide bleaching agents .
The reduction of microhardness of Composan after bleaching with16 % carbamide peroxide, it may attributed to the negative influence of oxidation agents of bleaching agent on the resin matrix led to water uptake of the restorative materials with complete or partial debonding of fillers causing reduced surface integrity and loss of hardness of the materials (5) .
CONCLUSION
Within the limitation of this in vitro study the following conclusions were drawn:
1-TetricCeram display unacceptable total color change after bleaching with 16% carbamide peroxide.
2-Decreasing in microhardness of Composan after bleaching with 16% carbamide peroxide bleaching regimen.
3-After two homebleaching regimens there is decreasing in microhardness of Vivaglass.
